We revisit the eleven dimension Planck scale, the physical scale of the eleventh dimension, the physical scale of Calabi-Yau manifold and coupling in hidden sector in M-theory on S 1 /Z 2 . And we discuss the reasonable bound on them. Considering F-term of dilaton and moduli SUSY breaking with the gaugino condensation in the hidden sector, we discuss the soft terms. We analyze experimental constraints to the parameter space in the dilaton dominant SUSY breaking scenario and the scalar quasi-massless scenario respectively. The sparticle spectrum and some phenomenological predictions are given.
Introduction
In recent years revolutional progress in our understanding of string theories has been made. The key discoveries were dualities, which show that the five distinct superstring theories are in fact five different perturbative expansions of a single underlying theory (11-dimensional M theory or 12-dimensional F theory) about five different points in the moduli space of consistent vacua. The dualities, furthermore, show that in addition to the five points of the moduli space, there is a sixth special point in the moduli space which involves an 11-dimensional Minkowski space-time and is related to the strongly coupled heterotic (HE) and IIA superstring theories by compactifications on S 1 /Z 2 and S 1 respectively [1] . Nowadays we do not have the complete picture of M theory so that one might argue that it is premature to make any attempt at phenomenology. However, experiences of investigating weak coupled E 8 × E ′ 8 HE superstring phenomenology tell us that it may be that the corners of the moduli space capture most of the features of the theory relevant for low energy phenomenology.
Since Horava and Witten [2] described the strongly coupled E 8 × E ′ 8 HE string theory by M-theory compactified on S 1 /Z 2 whose low energy limit is the elevendimensional supergravity, many interesting phenomenology implications have been studied: Newton's constant and compactification, gluino condensation and supersymmetry breaking, Axions and Strong CP problem, threshold scale and strong coupling effects, proton decay, and phenomenological consequences [3, 4, 5, 6, 7, 8, 9, 10, 11, 12, 13, 14, 15, 16, 17, 18, 19, 20, 21, 22, 23, 24, 25] ( for a review, see Ref. [26] ). In short, all of above result seems to show that M-theory is a better candidate than previous weak-coupled heterotic string theory.
The most important one of discoveries of M theory phenomenology is that the discrepancy between the Grand Unification scale of around 2 × 10 16 GeV estimated by extrapolating from the LEP measurements and the estimate of around 4 × 10
17
GeV calculated in the weak coupled E 8 × E ′ 8 HE string theory may be removed in the strongly coupled E 8 × E ′ 8 HE string theory. In Horava and Witten's picture, at one end of the 11th dimensional line segment of length πρ live the observable fields contained in E 8 , at the other end live the hidden sector fields contained in E ′ 8 , and in the middle ('bulk") propagate the gravitational fields. One needs to consider further R 4 ⊗ X CY (X CY denotes a 6-dimensional Calabi-Yau manifold) compactification of 10-dimensional E 8 ×E ′ 8 HE string in order to get a realistic effective theory. Therefore, there are several scales and couplings such as the eleven dimension Planck scale, the physical scale of the eleventh dimension, the physical scale of Calabi-Yau manifold and the couplings in the observable and hidden sectors. The values of these scales and couplings and the relations between them have been estimated [12, 15] .
Because the values of the scales and couplings are important for phenomenology and there are some issues which need to be discussed, In this paper we shall first revisit the eleven dimension Planck scale, the physical scale of the eleventh dimension, the physical scale of Calabi-Yau manifold and the coupling ( in terms of the function x which is defined by x =
) in hidden sector in M-theory on S 1 /Z 2 in standard embedding and non-standard embedding [23, 24, 25] , and then discuss the possible bounds on them from the ansatz that the eleven-dimension Planck scale is larger than the M GU T , M H which is the scale in the hidden sector just after the Calabi-Yau manifold is compactified, the eleventh dimension scale [πρ p ] −1 . For the standard embedding, we obtain the upper bound on x is 0.97 ( x < 0.97 ), for α GU T = 1 25 . An important scale which is directly relevant to phenomenology is the scale Λ SU SY from which the soft terms start running. There is a significant difference for Λ SU SY between the weakly coupled and strongly coupled limits. In the weakly coupled limit Λ SU SY is close to M P l since observable and hidden sector fields as well as gravitational fields all live in a same 10-dimensional space-time. In the strongly coupled limit, as Horava [4] has argued that SUSY breaking is not felt immediately in the observable sector because of a topological obstruction (the 11th dimension separates the two sectors). SUSY breaking in the hidden sector communicates to the observable sector by gravitational interactions. Therefore, SUSY breaking in the observable sector becomes apparent only after the renormalization scale Q is low enough to not reveal the presence of the 11th dimension anymore. and get its low bound of 9.5×10 13 GeV. In order to discuss the M-theory low energy phenomenology, we may need to pay attention to the supersymmetry breaking in M-theory and think about Mtheory model building (essentially compactifications of 6-dimensional space-time), which is similar to what happened 10 years ago. As we know, we can discuss the supersymmetry breaking in the following ways: non-zero F-terms of the dilaton or moduli fields break the SUSY in which we do not specify the trigger of the SUSY breaking [15, 18, 19] or, maybe, gaugino condensation in the hidden sector [14] , and the Scherk-Schwarz mechanism on the eleventh ( or fifth ) dimension ( or we might call it coordinate-dependent compactification) [8, 9] . In this paper we consider the phenomenology in non-zero F-terms of the dilaton and/or moduli SUSY breaking with gaugino condensation in the Hidden sector [14] . There are a lot of papers to discuss compactifications in M theory on S 1 /Z 2 [9, 12, 13, 19, 15] . It seems that the T 6 /Z 12 model is probably more close to the realistic one because it has three families. As pointed out below, it has the same soft terms as those in the simplest compactification under some reasonable approximations [14] . And from the point of phenomenological view, the important features of M theory phenomenology which are different from the weakly coupled limit and independent of the details of M theory model building are of unification of couplings and the magnitude of Λ SU SY and the emphases of this paper are investigating characteristic features of low energy phenomenology of M theory. So in this paper we take the simplest compactification as an example(like most of people did) to discuss the soft terms. Then we calculate the low-energy sparticle spectrum under the LEP experiment constraints and discuss its dependence on Λ SU SY . It is found that M 1/2 can not be larger than 420 GeV if one demands that masses of sparticles are not beyond 1 TeV. We analyze the constraints to the parameter space from b → sγ. It is found that in the dilaton dominant SUSY breaking scenario although b → sγ imposes stringent constraints to the parameter space there still is a region of the parameter space where tanβ is large and M 1/2 is small, which will lead to significant SUSY effects in some processes.
In this paper, we discuss the scales and couplings in the section 2. In section 3, we discuss soft terms. In section 4 we calculate sparticle spectrum using revised ISAJET. Section 5 is devoted to analyze the constraints from b → sγ. We discuss the rare decay B → X s τ + τ − and search of Higgs bosons in section 6. Finally, section 7 contains our conclusion. 
In the 11-dimensional metric 1 , the gauge coupling and gravitational coupling in 4-dimension are [3, 12] :
where x is defined by:
where ρ p , V p are the physical eleventh dimension radius and Calabi-Yau manifold volume ( which is defined by the middle point Calabi-Yau manifold volume between the observable sector and the hidden sector ) respectively, and V p = V e 3σ where V is the internal Calabi-Yau volume (For detail, see Ref. [12] ). From above formula, we can obtain that:
The GUT scale M GU T and the hidden sector scale M H when the Calabi-Yau manifold is compactified are:
or we can express the M H as:
Noticing that M 11 = κ −2/9 , we have
And we can also obtain the physical scale of the eleventh dimension in the elevendimensional metric:
Now, we consider constraints. Our ansatz is that the scale of
should be lower than the eleven dimension Planck scale. From the constraints M GU T and M H is smaller than the scale of M 11 , we obtain that:
or
they are independent number and large enough for our discussion. For the standard embedding, we obtain the upper bound on x is 0.97 ( x < 0.97 ), for α GU T = 1 25 .
From the constraints that [πρ p ]
−1 is smaller than the scale of M 11 , we obtain that:
which is obviously satisfied for standard embedding. However, if we can consider nonstandard embedding x < 0 [23, 24, 25] , i. e., the gauge coupling in the observable sector is larger than the coupling in the hidden sector, we will have the following low bound on x:
Right now, there exist three possibilities between the physical scale of the eleventh dimension and the physical scale of the Calabi-Yau manifold: [πρ p ] −1 is smaller than M GU T and M H which, from low energy to high energy, corresponds to from 4-dimension to 5 dimension and then, to 11-dimension; [πρ p ] −1 is smaller than M GU T but larger than M H , which, assuming x 11 is the coordinate of the eleventh dimension, and the observable sector is at x 11 = 0 plane and the hidden sector at x 11 = dx 11 √ g 11,11 or the opposite plane, from low energy to high energy, corresponds to at one particular point x 11 c , from 4 dimension to 11 dimension directly, for x 11 < x 11 c , from 4-dimension to 5 dimension and then, to 11-dimension, and for x 11 > x 11 c , from 4-dimension to 10 dimension and then, to 11-dimension; [πρ p ] −1 is larger than M GU T and M H which, from low energy to high energy, corresponds to from 4-dimension to 10 dimension and then, to 11-dimension. Let us define the x H and x O which correspond to [
It is obvious that from eq. (11) when x decreases, [πρ p ] −1 increases if we consider specific α GU T and M GU T , so, we have
Now we can discuss the numerical result. We take M GU T = 2.0 × 10 16 GeV,
18 GeV, then, we obtain the M 11 = 4.04 × 10 16 GeV,
−1 is from 7.8 × 10 14 GeV to 1.5 × 10
15
GeV when we vary x from 0 to 0.97 in the mean time for the standard embedding. If we choose the M GU T is 3 × 10 16 GeV, we obtain M 11 = 6.05 × 10 16 GeV, x lb = −0.91,
−1 is from 2.64 × 10 15 GeV to 5.2 × 10 15 GeV when we vary x from 0 to 0.97 in the mean time. And we notice that x lb , x O , x H increase if we increase the M GU T . Therefore, if we had large GUT scale because of additional matter fields in the future M-theory model building, we might need to pay attention to x lb , x O , x H in order to get clear picture of the universe.
Furthermore, we can discuss the possible low energy scale of [πρ p ] −1 which is interesting for the low energy phenomenology when x > 0 for standard embedding. Let us define the relation between the physical Calabi-Yau manifold volume and the unification scale M GU T as in [15] :
where a > 1. And a is smaller than 2.02 in order to keep the M GU T < M 11 if we take α GU T = 1 25 . The formula is similar to above except the transformation:
, M P l = 2.4 × 10 18 GeV, we get the low bound on [πρ p ] −1 is 9.5 × 10 13 GeV . Using M GU T = 3.0 × 10 16 GeV, the low bound is 3.2 × 10 14 GeV. It follows that Λ SU SY ≥ 10 14 GeV, which is consistent with the estimate given in the Ref. [15] .
Soft terms
The kähler potential, gauge kinetic function and the superpotential in the simplest compactification of M-theory on
where S, T and C are dilaton, moduli and matter fields respectively. α is a next order correction constant which is related to the Calabi-Yau manifold. And the nonperturbative superpotential in the simplest model is [18] :
where the group in the hidden sector is Q and C 2 (Q) is the quadratic Casimir of Q. And in this case, Q is E 8 and C 2 (Q) = 30.
With those information, we have following soft terms [14] :
where M 3/2 is the gravitino mass, the quantity x defined above can be also expressed as
masses in three families ( although this kind of the violation might be very small), we need to assume that [14] :
where α i i=1, 2, 3 are the next order correction constants. Then, the final soft terms will be the same as the simplest case if one consider the hidden sector gaugino condensation in the meantime, so, it is reasonable to choose the simplest case as an example to analyze the phenomenology.
and the angle θ is defined by:
so, the soft terms M 1/2 , M 0 , and A are the functions of the gravitino mass and the gauge coupling ( α H ) in the hidden sector. Because the scalar mass M 0 should be larger than zero, the range of α H is small, which is also important to keep the gaugino condensation scale low. Because the range of the α H is small, from 0.04 to 0.18, we pick two points as representatives: α H = 0.05 and α H = 0.15, which correspond to the dilaton dominant scenario and scalar quasi-massless scenario respectively [14] .
In a realistic model, the gauge group in the hidden sector might not be E 8 , If one consider E 6 as the gauge group in the hidden sector, the quadratic Casimir of E 6 is 12. In this case that α H can not be larger than 0.151, and the scalar quasi-massless scenario is [14] :
In comparison, the dilaton dominant SUSY breaking in this case is:
4 Mass spectra and the permitted parameter space
We concentrate on the two typical supersymmetry breaking (SB) scenarios given in section 3 to calculate the low energy spectrum of superpartner and Higgs bosons masses: the scalar quasi-massless scenario corresponding to m 0 = 8.09×10 −4 M 1/2 and A = −0.769M 1/2 (see eqs. (32), (33)) and the dilaton dominant scenario corresponding to m 0 = 0.567M 1/2 and A = −0.989M 1/2 (see eqs. (34), (35)). In order to find out the effects of the supersymmetry breaking scales to low energy phenomenology, we take supersymmetry breaking scales Λ SU SY as 2.0 × 10 16 GeV (the GUT scale), 1 × 10
15
GeV, and 1 × 10 14 GeV. Those scales lower than 1 × 10 14 GeV are not chosen because of the analysis in Section 2. But we will discuss their possible effects also.
We assume that the lightest supersymmetric particle (LSP) is the lightest neutralino and use several experimental limits to constraint the parameter space, including 1)the width of the decay Z → χ 5) seletrons are larger than 58.0 GeV, 6) smuons larger than 55.6 GeV, 7) staus larger than 45.0 GeV.
We use ISAJET to do numerical calculations. In order to include all effects of bottom and tau Yukawa couplings, we made some modifications to ISAJET which are the same as those in Ref. [29] . We first examine the M 1/2 dependence of superpartner and Higgs boson masses in the two SUSY breaking scenarios. It is found that the masses increase when M 1/2 increase and M 1/2 should not be larger than 420 GeV if one demand the masses of superpartner and Higgs bosons are below 1 TeV. Then we scan boundaries of the parameter space in the two scenarios, taking M 1/2 from zero to 400 GeV. For a certain scenario, there are only two free parameters, M 1/2 and tanβ, as well as sign(µ) under the radiative electroweak symmetry breaking mechanism. The boundaries of the plane of the two parameters will be determined by the consistent conditions, such as the input should naturally trigger electric-weak symmetry breaking, the gauge unification, the Yukawa couplings are in the perturbative range, and there should be no tachyonic particles in mass spectrum, and by experimental limits above listed.
The results are shown in figure 1 . The curves in figure 1 represent the upper bound and lower bound of tanβ for each M 1/2 , for two different SB scenarios, different Λ SU SY . Figure 1a) draws the boundaries for µ < 0 , figure 1b) for µ > 0. The dotted line represents Λ SU SY equals 10 14 GeV, the dashed line 10 15 GeV, and the solid line the GUT scale, 2.0 × 10 16 GeV. The curves marked 1 ( 2 ) are the boundaries of the parameter spaces in the quasi-massless scenario ( the dilaton dominant scenario ). For the scalar quasi-massless scenario, the permitted parameter spaces are the areas enclosed with closed boundaries, while for the dilaton dominant scenario, the permitted parameter spaces are not closed in right parts. The lower boundaries of tanβ is about 1.6 for the dilaton dominant scenario. It is obvious from the figure 1 that for the scalar quasi-massless scenario, the parameter space is tightly constrained to the low mass spectrum and no large tanβ region by consistent conditions, which is similar to that found in Refs. [11] and [20] , while for the dilaton dominant scenario there is a much larger parameter space allowed.
The effect of sign of µ to the permitted parameter space is significant, as can be seen by comparing figure 1a) and figure 1b) . For example, in the scalar quasi-massless scenario and Λ SU SY =10
14 GeV, if µ < 0, the parameter space is completely excluded. While as µ > 0, there does exist an allowed region. The shape of boundaries of the parameter space for different sign of µ also claims the effect. But the effect in the dilaton dominant scenario is not as sensitive as in the quasi-massless scenario.
It is interesting that for the case of dilaton dominant scenario and µ < 0, the lower boundary of tanβ is singlely determined by the experimental limit of light Higgs mass. If the limit increases, the lower boundary will increase correspondingly. It may be understood from the tree level formula of the mass of light Higgs. While the upper bound of tanβ is determined by both some experimental limits and LSP condition. For example, when Λ SU SY is 10 14 GeV, M 1/2 from 84.7 GeV to 88.2 GeV, the upper bound is determined by the requirement that the mass of M z should be less than 2mũ l , 2mẽ l , 2mẽ r , 2mτ 1 , 2mb 1 , and 2mt 1 ; from 88.2 GeV to 102.0 GeV, it is determined by m χ ± 1 > 65.7 GeV; from 102.0 GeV to 400 GeV, by LSP condition.
An interesting aspects of the allowed parameter space of the dilaton dominant scenario is that there exists a region where the mass spectrum is low while tanβ is large. One can see from figure 1 that the region increases when Λ SU SY decreases in the case of µ < 0 and vice versa in the case of µ > 0. We find that if the limit of the lightest chargino mass increases, the region will be reduced. We know b → sγ puts a very stringent constraint upon parameter space of MSSM. In the region, the charged Higgs mass is about 150 GeV and consequently it will lead to a significant contribution to b → sγ. Therefore we would like to ask whether such a region can pass the constraint of b → sγ. We will answer this question in the next section.
We illustrate the tanβ dependence of mass spectra in the dilaton dominant scenario in figure 2 , where we have chosen M 1/2 =120 GeV. We have chosen this value of M 1/2 because it is in the region of the parameter space pointed out above and, as noticed in Ref. [29] , a study of this point serves to nicely illustrate the importance of large tanβ effects on Tevatron signals. Spectra are drawn in the same graph for µ > 0 and µ < 0 denoted by solid and dashed lines respectively. In figure 2a) , the supersymmetry breaking scale is 10
14 GeV, while in figure 2b), the scale is 1 × 10
16
GeV. It is apparent that the mass spectrum will drop with the decrease of Λ SU SY , just as given in Ref. [11] , because the mass spectra depend on the length of the running scale of soft terms. The shorter the length, the lower the mass spectrum. This relation between the length of running scale and mass spectra will keep till the Λ SU SY is lower than 10 9 GeV. It is evident from figure 2 that the sign of µ can effect the spectrum, though not significantly. It is also manifest from the figure that the upper bound of tanβ is given by LSP condition. The figure vividly show the competition between the lightest neutralino and light stau for the LSP position. Another property worthy of mention is that masses of most sparticles are insensitive to tanβ when tanβ is large except mτ 1 m A 0 and m H ± .
Constraints from b → sγ
It is well known that b → sγ put a very stringent constraint on parameter space of various models. In this section we analyze the constraints from b → sγ on the permitted parameter space discussed in the last section. It is known long ago that supersymmetric contribution can interfere either constructively or destructively [32, 33, 34, 35, 36] , which is determined by the sign of µ. For µ < 0, the SUSY contribution interferes destructively with the Higgs's and W's contributions. With the spectrum of sparticles low, both charged Higgs and supersymmetric particles can largely contribute to the process. So even if the charged Higgs has large contributions, the supersymmetric contribution will cancel its effect and, for large tanβ, can even overwhelm its and W's contributions and force the C 7 (C 7 is the Wilson coefficient of the operator O 7 in the effective Hamiltonian, eq. (36) , and the branching ratio of b → sγ is determined by |C 7 | 2 .) to change sign from positive to negative while keep the branch ratio still safely stayed in the bounds of experiments.
As we pointed out in the last section, there exists a region where the mass spectrum is low while tanβ is large. It is known that supersymmetric contribution is proportional to tanβ in the region. So it is expected that in this region supersym-metric contribution will be very large. Figure 3 is devoted to show b → sγ constraint. The curves in figure 3a ) which have a dip correspond to the upper limit of tanβ, while the other correspond to lower limit of tanβ. The curves in figure 3b) which have a convex correspond to the upper limit of tanβ, while the other correspond the lower limit of tanβ. The experimental bounds of b → sγ are translated into the bounds of C 7 . But it should be reminded that C 7 can be either negative or positive. So we map the allowed parameter space into the plane of M 1/2 and C 7 . Figure 3a) is for µ < 0. It is apparent that for Λ SU SY = 2 ×10
16
GeV most of the allowed region of the quasi-massless scenario can safely pass the experimental constraint due to the cancellation of the supersymmetric contribution to that of charged Higgs bosons when tanβ increases as shown by the line corresponding to the upper limit of tanβ, except for some part close to the small tanβ boundary, where charged Higgs contributes much, while supersymmetric particles contribute less since tanβ is small. For the dilaton dominant scenario and Λ SU SY equals 2 × 10
GeV, we can see from figure 3a) that a quite large region is outside the experimental bound. This is because in the region SUSY contribution is not large enough to make C 7 still in experimental bound after cancelling out contributions of charged Higgs and W bosons. But for the case Λ SU SY =10
14 GeV, one can see from figure 3a) that there is a region where supersymmetric contribution indeed overwhelms charged Higgs's and W's contributions and makes C 7 change its sign. In this region tanβ is large and the mass spectrum is low. This region has interesting phenomenology which have been analyzed in Ref. [29, 30, 31, 37, 38] and we shall discuss in the next section. Recently, in order to make more precise theoretical prediction, many literatures are devoted to NLO corrections of this process [39, 40, 41] . If we include the NLO corrections the region will decrease because, as pointed out in Ref. [40] , the NLO correction of supersymmetric contribution decreases 30%, charged Higgs part decreases 20%, and SM part increases 10%. Figure 3b ) is devoted to µ > 0. It is known that in such case the supersymmetric contribution interferes constructively. So the low mass spectrum region is not allowed whether tanβ is large or small for both scenarios. One can see from the figure that for the quasi-massless scenario, all parameter space allowed in section II can not give the right prediction of b → sγ and is excluded by this strict constraint. For the dilaton dominant scenario, as M 1/2 increases to 330 GeV, the mass spectrum increases to such an extent that the region of low tanβ enters into the experimental bound and is allowed . The typical mass of sparticle is about 500 GeV in this region.
For the dilaton dominant scenario and µ < 0, it is possible to distinguish the interesting region where the mass spectrum is low and tanβ is large from the region where the mass spectrum and tanβ both are large. We shall discuss the possibility in an analysis of the rare decay b → sτ + τ − .
Some phenomenological predictions
We now proceed to the analysis of low energy phenomenology. We shall discuss the rare decay b → sτ + τ − and Higgs boson productions e + e − → bbH. In order to search significant SUSY effects we shall concentrate on the case of the dilaton dominant scenario and µ < 0.
Decay
The effective Hamiltonian relevant to the b → sl + l − process is
where O i (i = 1, 2, ..., 10) are given in Ref. [42] , and Q i 's come from exchanging neutral Higgs bosons and have been given in Ref. [43] . The coefficients C i (m w ) and C Q i (m w ) in SUSYMs have been calculated [44, 45, 46, 30, 31] . The branching ratio and backward-forward (B-F) asymmetry for b → sτ + τ − depend on the coefficients C 7 , C 8 , C 9 , C Q 1 and C Q 2 .
As pointed out in Ref. [30, 31] , once C Q 1 and C Q 2 can complete with C 8 and C 9 , both invariant mass distribution and backward-forward asymmetry will be greatly modified. The values of C Q 1 and C Q 2 depend on the mass splitting and the mixing angle of stops, the masses of charginos and diagonizing matrices U and V , the masses of neutral Higgs bosons, and tan 3 β when tanβ is large. For small masses of light chargino and neutral Higgs boson, large mass splitting of stops and large tanβ, C Q 1 and C Q 2 can be very large.
It is noted in the last section that, in the case of dilaton dominant scenario, µ < 0 and Λ SU SY =10
14 GeV, after taking into account the constraint of b → sγ, there does exist a region (we shall call it the region A) of the parameter space where masses of sparticles are lower and tanβ can up to 25. In figure 4 , we map the allowed parameter space into C Q 1 and M 1/2 plane and C Q 2 and M 1/2 plane respectively. The lower boundary of tanβ corresponds to the line near the M 1/2 -axis, while the upper boundary to the another line. It is obvious that the values of C Q 1 and C Q 2 indeed are very large in this region. We choose M 1/2 =110 GeV and tanβ =23 as a representative point in the region and the values of C Q i (i=1,2) as well as C i (i=7, 8, 9) at the point are tabulated in Table 1 . It is also noticed in the last section that there is another region (we shall call it the region B) in the allowed parameter space where the mass spectrum and tanβ both are large. In the region B, because tanβ can be up to 33,C Q 1 and C Q 2 can also compete with C 8 and C 9 . But the values of C Q 1 and C Q 2 in this region are smaller when compared with those in the region A. In order to distinguish this region from the region A we have chosen M 1/2 =400 GeV and tanβ=31 as a representative in this region to do calculations. The values of C Q i (i=1,2) and C i (i=7, 8, 9) at the point are also tabulated in Table 1 . One can see from the Table that a typical C Q 1 in the region A and is -16, while a typical C Q 1 in the region B is -4.5. Some masses of sparticles used in computations are listed in Table 2 .
The numerical results of the invariant mass distribution and B-F asymmetry for the two sets of values of coefficients C Q i and C i given in table 1 are shown in figure  5 . It is obvious that the deviation from SM is very large for both cases, but for the set A the deviation is more drastic. The enhancement of the differential branching ratio dΓ/ds in the case of set A can reach 400% compared to SM. Meanwhile,the difference between the set A and set B is also very significant so that one can distinguish them from the measurements of b → sτ + τ − . It should be noted that if without including the contributions of neutral Higgs, the deviation from SM is small. The Higgs boson is the missing piece and also the least known one of the standard model and other supersymmetrical models. The pursuit of the Higgs bosons predicted by these models is one of the primary goals of the present and next generation of colliders. The Next Linear Collider(NLC) operating at a center-of-mass energy of 500 − 2000GeV with the luminosity of the order of 10 33 cm −2 s −1 can provide an ideal place to search for the Higgs boson, since the events would be much cleaner than in the LHC and the parameters of the Higgs boson would be easier to extracted.
Based on the analysis in previous sections, we will present some data examples of the cross sections for the process e + e − → bbH in this subsection. In figure 6 we show the SM Higgs production cross section as a function of the Higgs mass. In figure 7 and 8, we show the production cross sections as the function of the tan β, where M 1/2 = 120 GeV and 400 GeV, respectively, and other parameters are depicted in figures captions. As usual, h 0 and H 0 denote the CP-even neutral Higgs bosons with m h 0 < m H 0 , respectively. It should be noticed that, as M 1/2 = 400 GeV, the mass of H 0 is too heavy to be produced by the NLC when √ s = 500 GeV. Comparing figures 7 and 8 with figure 6 , it is evident that Higgs production cross sections increase significantly when tanβ increases, as expected, except for bbh 0 in the case of M 1/2 =400 GeV. For the bbh 0 production, the enhancement of large tanβ is offseted by the small sinα because in the case of M 1/2 = 400 GeV, m h 0 is much smaller than masses of the other Higgs bosons.
Conclusions
We have revisited the the eleven dimension Planck scale, the physical scale of the eleventh dimension, the physical scale of Calabi-Yau manifold and coupling in hidden sector in M-theory on S 1 /Z 2 and discussed the reasonable bounds on them under the ansatz that the scale of M GU T , M H and [πρ p ] −1 should be lower than the eleven dimension Planck scale. It has been shown that Λ SU SY ≥ 10 14 GeV if one assumes Λ SU SY =[πρ p ] −1 [11] . We have analyzed the soft terms in the simplest compactification of M theory on S 1 /Z. We have calculated sparticle spectra at different values of Λ SU SY and found that the spectra lower when Λ SU SY decrease. Therefore, compared with the spectra in the weakly coupling string models and general SUSY GUT models, the spectra in M theory phenomenology are lower, which is, of course, more easier to search at colliders. The LEP experiment and b → sγ constraints on the parameter space in the dilaton dominant and scalar quasi-massless supersymmetry breaking scenarios are analyzed. Finally, we give predictions for the rare decay b → sτ + τ − and neutral Higgs boson productions. An interesting result is that one could discover supersymmetry from b → sτ + τ − in future B factories if nature give us large tanβ and low mass spectra which come out as a consequence of M theory low energy phenomenology. The upper and lower bounds of tanβ vary with M 1/2 , for the dilaton dominant and scalar quasi-massless scenarios and for different values of Λ SU SY . The curve lebeled 1(2) represents the scalar quasi-massless (dilaton dominant) scenario. The dotted line is for Λ SU SY = 10
Figure Captions
14 GeV, the dashed line 10 15 GeV, and the solid line the GUT scale, 2 × 10 16 GeV. For the scalar quasi-massless scenario, the permitted parameter spaces are with closed boundaries, while for the dilaton dominant scenario, the permitted parameter spaces are not closed in right parts. Fig. 1a ) is for µ < 0, fig. 1b ) is for µ > 0. The lower bound of tanβ is about 1.6 for the dilaton dominant scenario. GeV. The curve lebeled 1 (2) represents the scalar quasi-massless (dilaton dominant) scenario. Fig. 3a) is devoted for the case µ < 0, fig. 3b ) for the case µ > 0. The experimental constraints of b → sγ have been translated to the constraints on C 7 , which are represented by two sets of parallel horizontal lines. The curves in figure 3a ) which have a dip correspond to the upper limit of tanβ, while the other correspond to lower limit of tanβ. The curves in figure 3b ) which have a convex correspond to the upper limit of tanβ, while the other correspond the lower limit of tanβ.
Fig. 4:
For the case of the dilaton dominant scenario, µ < 0 and Λ SU SY =10 14 GeV, the variation of C Q 1 and C Q 2 with M 1/2 and tanβ. We map the permitted parameter space plane into C Q i and M 1/2 planes. The lower boundary of tanβ corresponds to the line near the M 1/2 -axis, while the upper boundary to the another line. table 1 and table 2 respectively. The solid line is for SM prediction, the dashed line corresponding to the prediction of set A, the dotted line the prediction of set B. We find if without including the contributions of neutral Higgs bosons, the deviation from SM is small. The cross sections of the process e + e − → bbH(H = h 0 , H 0 ) as a function of tan β, where M 1/2 = 120 GeV, Λ SU SY = 10
14 GeV and Sign(µ) = −1 in the dilaton dominant scenario. Same with figure 7 but M 1/2 = 400 GeV.
